A study of the Japanese pond turtle, Mauremys japonica, was conducted at a district in the northern part of Mie Prefecture from mid-May to mid-December in 1985. A total of 141 turtles were marked and the sex ratio of captured turtles was regarded as 1:1. From the analysis of age structure, it appears that the females live longer than the males. The females are markedly larger than the males, growing to about 180mm in carapace length, whereas the males grow to about 110mm.
Population Structure and Growth of the Japanese Pond Turtle, Mauremys japonica TAKASHI YABE Abstract: A study of the Japanese pond turtle, Mauremys japonica, was conducted at a district in the northern part of Mie Prefecture from mid-May to mid-December in 1985. A total of 141 turtles were marked and the sex ratio of captured turtles was regarded as 1:1. From the analysis of age structure, it appears that the females live longer than the males. The females are markedly larger than the males, growing to about 180mm in carapace length, whereas the males grow to about 110mm. Recently, studies on semiaquatic turtles, especially those in North America, have been made in respect to growth pattern of individuals, the age structure of a population, and adult sex ratio. In Japan, however, such studies have largely been neglected.
The Japanese pond turtle, Mauremys japonica Temminck et Schlegel, of the family Emydidae, is distributed in the Honshu, Shikoku, and Kyushu Islands of Japan. The Chinese threekeeled pond turtle, Chinemys reevesii Gray, of the same family and occurring also in the same islands, seems to be segregated from the Japanese pond turtle, because M. japonica lives mainly on flatlands, while C. reevesii lives at the feet of the mountains.
However, the areas where I conducted this study were inhabited only by M. japonica.
In this paper I investigated the sex ratio, age structure, and growth pattern of M. japonica.
MATERIALS AND METHODS
The 30 time samplings were made in the valley of the Hijie river in Kono, Tado-cho, Kuwanagun, located in the northern part of Mie Prefecture, from mid-May to mid-December in 1985.
The study area is surrounded by mountains, a quarry, and a village and is divided into several sections by small streams. One of the streams is the Shimogahira river ( Fig. 1 ). Since no turtles were found in the lower part of the Shimogahira river, the turtle population in the study area was considered to be isolated from the populations of surrounding areas. The area is approximately 267,500m2 in extent, consisting of terraced paddies and shallow brooks.
At each sampling I walked systematically through the whole study area during the daytime for about half a day and captured all the observed animals by hand or with a dipnet.
The animals were weighed and the minimum carapace and plastron lengths were measured with a slide caliper.
Measurements of the minimum carapace and plastron length are considered to be almost free from the influence of wear or breaks in the shell. Age was estimated by counting the growth annuli on the shields (Sexton, 1959) . The age of about 25% of the individuals was not precisely determined, but these were included in presumed age classes in the graph. dividually by drilling holes through the marginal scutes, and set free.
RESULTS AND DISCUSSION
From May to August, when the paddies were supplied with water, the turtles were usually found in the paddies, but after September, when there was no water in the paddies, most were found in brooks and a few at the pond.
The marked individuals were 141 in total, comprising 75 females (including of 15 with disappearing annuli), 64 males (including of 8 with disappcaring annuli), and 2 individuals of unknown sex. Therefore the sex ratio was nearly 1:1 (binomial test: z=0.93, p>0.10). Figure  2 shows the age structure of the captured individuals. Individuals younger than 4yr were found in small number: Many of them may not have been detected in the survey, because they are so small as shown in Fig. 3 . Males in the older age classes were much fewer than females.
This fact may show that at the older ages the death rate of males is higher than that of females.
In other words, the females live
FIG. 3. Relationship between age and carapace length.
Vertical lines represent the ranges, horizonal lines the means, and bars the standard deviations. The numbers above or below the symbols indicate sample sizes. The open circle represents the approximate carapace length of hatchlings (Sengoku, 1979) . longer than the males. This tendency has already been shown in other turtles such as Chrysemys picta (Cagle, 1954; Wilbur, 1975; MacCulloch and Secoy, 1983) and Clemmys guttata (Ernst, 1976) . Figure 3 shows the relationship between the carapace length and the age of M. japonica. From this relationship, we can investigate the growth pattern.
The turtle in the present study area is considered to grow in carapace length at the rate of about 13mm/yr until 4 years of age, and then the rate begins to decrease at the age of 6-7yr in male animals with a carapase longer than 100mm; on the other hand, the rate in the female begins to decrease at 9-10yr, at a carapase length of 160-180mm. Figure  4 shows the distribution of the carapace length of the captured turtles. Females were clearly larger than males.
The mode of the carapace length of females was 165mm and that of males 95mm, and the ratio of the former to the latter was 1.74:1. In parentheses, the largest female is 199.1mm in carapace length and the largest male 127.5mm. It was also revealed that old (more than 7yr) females are markedly heavier than old males. The females reach about 750g and the males about 180g on the average. 
